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DESCRIPTION 

The SSI 76T201 is a ccmplele Oual-Tone Multifre- 
quency (DTMF) receiver delecting e selecl3b4e group 
ot 12 or 16 slandard digils. No front- end prefitterir>g Is 
needed. The only external components require^Jafe an 
irwipensive 3.58 MHz television "colortural" cfystal 
(lor frequency refeiience) and two low-toifirance by- 
pass capacitora. EKlreTnefy high system density is 
made possible by usir^ ofocK oulput of a crystal 
connected SSI 75TS01 rec^iveModrivei lie lime bases 
<A addfl ional retse i ve rs. Tlie SS 1 75T20 li 5 a monotithic 
integrated cincuh fabricated wrth low-power, comple- 
mentary symmetry MOS (CMOS) processing. It re- 
quires only a single Icrwlolerance voltage supply and is 
packaged in a standard ££-pin DIP. (comirwsd} 



FEATURES 



Central ottica quality 

NO front-^nd band-^sp fining li Iters rsquFred 

SlnglGp low-tolerance, 12- volt supply 

Detects either 12 or 16 standard DTMF digils 

Uses Inexpensive 3.573 54& UHz crystal tor 
reference 

Ejfccllcnt sptoch immurkily 

Ouipirt in either ^-^blt hexadecimal code or 
binary coded 2-of-a 

22-pln Dtp package fbr high syfitem density 
Syncnrionous or handshake rntertiace 
Three-state outputs 
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DESCRIPTION {Gonllnue<jQ 



CRV5TAL OSCLLATOR 



The SSI 7^201 &nnploys stal6-of-thff-an ckait tech- 
nology to oomblne dlgttar «ntf analog hjncHons on tha 
sam^ CMOS chip using a ^tandlard dlQJtal swik^- 
dutor pnocese. The analog input i& preprDoessed by 
dO Hz relict and band spRning f iters and then hand- 
Irmitdd to pcovide AGC. Eight bandpass Weis det^ 
the individual tones. The digiiaf posiiiiocessor Umes 
the tone du;a1ionB ^nd provides the oofned^ coded 
diigital outpuls. Qutputs interfs/ce directly to standard 
CMOS ciruuitry. and ana three-state enabled 1o facili- 
late bus-orlem«d arctiitocturee. 

ANALOG IN 



Tha SSI 75Ta0l contains an onboard inverter with 
suftbctent gainto provUe oscillation wher conn«c1edto 
a low-cost tatevisbn ''colorburst" crystal. The crystal 
OGCiUatcr Is enat)led by tyiig XEN hii^. The cryEtal '\s 
QoniwA^ botwe«n XIN and XOUT. A 1 Mil 10% 
resistof is also connected between these pirs^ In this 
nxxlo, ATB is a dock frequency output. Dthef 
SSI 75T201 's may use the same frequsncy reliance 
by tying ther ATB pins to ttie ATB ot a crystal con- 
nect^ devk» XIN arid X^N ot thd auxiliary oev^s 
imust then M tied hi0h and low respectively. Twemy- 
five devices may run off a single crysial-connecied 
331 75T201 as shmrt in Figure 2. 



This pin accepts tha analog Input, ft is internally biased 
so that the inpitt Gignai may be AC coupled. The input 
may te EX: coupled as long as tt does nd exceed the 
positive supply Proper irrpot coupling Is ilustrated in 
Rgure 1 . 




FIGURE 1: Inpvl Ct^upling 
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XIN Connected to Vp 
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SSI7ST201 Ifi 
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XEN 



XEN 
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Up to ^S DtvifK 



FIGURE 3: Cryfttat Connections 
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HI/B28 

7hl& pin 6ai6Ct& tlw lorimt of tho digital outpul code. When H^S i& tidd high, the autput ie hoxad^cimal When 
tied low, output is binary coded S-ol-S, Th« table below deeortMS the two outpul codes 
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TABL£ 1 : Outpul CMes 



DV and CLRDV 



When 1i9d high, this pin inh&triis d^t^lon o\ lone pairs 
oontairing the 1 633 hlz qcmponent. Fordel&clton o1 all 
16 standard digits, IN1633 mjst t>e tte<l k>w 

OUTPUTS D1 p [Hp D4, 08 and EN 

Ourputs Di . n2, rw, and OB are CMOS pash-pull when 
enablM (EN high} and opan circuFted {high iirped- 
aoce) when disabled by ptilling EN k>w. These dlgit^il 
outputs pfiovide th& oode corresponding 1o Ihe de- 
tected digit in the rmat pn>gra mrr^ed by ttie H/B2B p[n 
The d^rtal outputs become valid alter a tone pair has 
b&9n ddteded and Ihey are then cleared when a valid 
paus^ is timed. 



DV Signals a detection by going high after a valid lone 
pair sensed and deoodec^ af the output pins Dh D2, 
D4, and DQ. DV rema^rts higli untila valid pause occurs 
or the CLRDV is raised high, whichever ^^omes firsl. 

IHTERhkAL BYPASS PINS, 51, 52 

I n order for t he SS 1 75 T20 1 DTWI F R6C^ iv^ r 10 fund ion 
property, ih^se pln& must be bypassed td Vha with 
01 jiF j:£0% capacitors 
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POWER SUPPLY PmS, VP, Vha, Vnd 

1^6 analog I VhH} anddigital (Vw) $upptte& arv brought 
out separately to enhance analog noise immiinty on 
Ihe ctip. VriA and Vm &houtd be connected flxlamally 
as shown in FiguieS- 



Vp 



e 

SSI 7*1301 
13 + 



IHGURE 3: IZVSyslBfn 



N/C PINS 

TTiese pins have no intem^foonr>dOl ion and mey Ise left 
flwrting, 



coio cm crij OQi* 

□ E Q H 
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H B B B 
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■ndhnd nmHttj-iiavdln hitarilivrtviMillr^ 



FIGURE 4: DTUF DIaJIng Mmiljt 



DETECTJOM FflEQUEHCV 


Low Group 


High Group 


Row C = 697 Hz 


Cduim = 1209 Hi 


Rcjw 1 - 770 H7 


Column 1 - 1336 Hz 


Row 2 - 852 Hz 


Cobmr 2= 1477 Hz 


Row 3 = 941 Hz 


Column 3= 1533 Hz 



ELECTRICAL CHARACTERISTICS 
ABSOLUTE MAXIMUM RATINGS 

Operation abov« absolute maximucr rating$ may damage the device , All SSI 751201 unu£«c} inputs rnjsitje 
cornected ta Vp or Vw, as appropriate. 



PARAMETEft 


RATING 


UhUT 


DC Supply Voltaflfi - Vp 


Relerencddto Vna, Vu? 


+1SV 

-40 to -F«5*C Ambient 


Qporafling Temperature 




Storage Temp«raturd 




-es lo +i5crc 


Power Dissipation {25^*0) 




1W 

(Vp+ 0.5V} to (Vnd ^O.SV) 


Input Voftaoe 


All inpuis ^Kcepl ANALOG tN 


ANALOG IN Volage 




(Vp + 0.5VJ to (Vp - £2V) 
z'F.O mA 


DC Current into any Input 




L&a<f Tennperatuw 


Soldering, ^0 &eo- 
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ELECTRICAL CHARACTERISTICS 

HO'-C < Ta < +H5"C, Vp - Vnd = Vp - Vm = 12V± 10%) 



PARAMETER 


coNorriOMs 


MIN 


TYP 


MAX 


UNITS 


Frequency Detect Bandwidth 




±0 -5+2 Hz) 




±3.0 


%0t/[3 


Amplilude for Detection 


each lore 
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dBm re^. 
to eOOii 


Tv/isi Tolerance 


1 — 
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-3 




+4 


dR 


6C' Hz Tolerance 
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2 


Vrifis 


Dial Tone Tolfiranoe 


"precise"^ dial lone 









d3^ 


Tak Olf 


MITEHapeflCM 7290 
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Digital Outputs 


-0' level, 750 \iA load 


Vnd 




Vno+0.5 


V 






V P-U^3 
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V 


Digital Inpuia 
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Vnd 




* * 
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VP 


\/ 


Digital Ir^puis 


■0^ level 


Vnc 




Vncm-1 


V 




"1" l&vel 


Vp-1 




VP 


V 


Power Supply ^JoiS6 


..ide h^nd 






25 


mVp-p 


Supply Curr&m 


Ta = 25X 

Vp - VhiA = Vp-Vmd = l?Vd10% 






50 


mA 


Noise Toterance 


MITEL tape #CM 7290 






-12 




Input Impedance 


Vr ^ Vh ^ VP - 22 


1 DO k£2h5 pF 








' dB referenced to lowest ampl^tlJde tone 
" Vnd + 0.3[Vp - Vnd) 
Vp-0.3[Vp- Vnd) 



TIMING CKARACTERISTICS 

l^40X < Ta < 4^5^. VP - Vun = Vp - Vna = 1 2V ± 1 0%) 



PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


U Tone Detection Tirtw 






25 


- 


ms 


Ish Data Overlap of DV 
Rising Edge 


CLRDV = Vnd. EN = Vp 


7 








Ip Pause Detection Tinie 




£5 


32 




ma 


idv Tirrw between end of 
Tone and Fall of DV 




40 


45 


50 


m5 
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TIMING CHARACTEfllSTICS(CoriirEiHd) 













1 mm 


tsM Data overlap of DV 
Faling Edge 




4 


4.56 


4.8 




tp4i^ Prop. Delay: Rise of 
CLRDV to fait crt OV 


Cl-300pF 

M^ured at S0% points 






1 




Oulput Enable Time 


Ct = 3£}0pF. Rl = 10K 
Measured from 50% point 
o\ Rising EUdgoof ENio 
t^e 50% poim of the data 
output Miih Rl to 
opposite raiL 






1 




Output Dtsable Time 


CI = MOpF,RJ = IK. 

Measured from 50% point 
of FaJling Edge of ElMlo 
lime at wt^ich output has 
changed IVwIth RHo 
opposite TEill 






1 




Outpol 10-90% 
Transition Time 


CI - 300 pF 






1 
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FIGURE 5: TImtng Diagram 
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APPLICATION INFORMATION 

TELEPtlONE LINE INTERFACE 

In applications thart Lrs# the SSI 75T201 to decode 
DTMF ^ignatsfrom a phona line, a DAA (Direct Access 
Arran^merKt) must be implernented. Equiprnent in- 
tended tor Connection to the public telephone network 
muet comply with and b« regiEte red jn aoooidance with 
FOC Part 68. For PBX applicatione rslar to EIA Stan- 
dard 

Some of the basic guidelines are: 

1) Maximum vnrtage and current ratings of t tie 
SSI 75T201 rr\jst not t>e ^Kceed^: ^til& calls for pro- 
tection Ire m ringing voltage, if appilc:^^^ which ranges 
tromflOto 120 volts RMS overa 20 to aOHzfre<|u*ncy 
range. 

2) The interface equipment must not breakdown with 
high- voltage transient tests (includng a 250n volt pealc 
sung^) as defined in liie <kppllcab1e document. 

3} Phone line taimination musi be less than £0O£2 IX 
and approKimately fiOOf^ AC {200-3^00 Hz). 

4) rerminaticn must be capabie of sustaining phone 
line bop current (off-hook condition) which typically 
IBto 120 mA DC. 

5] Tlie ptione line terminatkrn must t>e etectrically 
balanced with respect to ground. 



TIP Q- 




eooD — 



ANALOG 
INPUT 



FIGURES: SimpniM irM^rf^ 



6) Public ptK>ne line terminate n equipment must be 
registered in accordance to FCC Part 63 or connected 
through roglstefed protection circuitry. Pegistratibn 
typk^ali/iakee about six months. 

Figure 6 shows a simplified phone lins interface using 
a OOOfl 1 :1 Ib^ translormer. Tran&fonmers specially 
d^signod tor phone line couplirig are available from 
many trarttfortner tnanufacturers. 

Figure 7 shows ^ more featured version of Figure 6. 
Thase added options include: 

1) A ISO-volt surge protector to 93 imitate High voHage 
spikes. 

2) A Texas Instmments ring detector, 
optically isolated Iroin the supervisory circuitry. 

3) Baci^-to back Zener diodes to pnoteci the DTWF 
(and optional multiplexer Op- Amp) from ringer voltage. 

4) Audio multiplexer which allows voice or other audio 
to be piaoed on the line {a recorded message, for 
example) and rwt htedere with incoming DTMF tone 
dat^ction. 

AT} integrated ^ofce circuit may also be impiemented 
for line coupling, such as the Texas Inslmnwnts 
TCM170SA^ ho waver, this approach is typically more 
expensive than using a tran^ormor as elx^ above. 




h 



TCH UPM. 



I ^' ■ . ±mi 



FIGURE 7; Full Featured Interface 
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PACKAGE PIN DESIGNATIONS 

(TOP VIEW} 



D1 [ 1 

H/B23 [ Z 

C 3 

^MD [ 4 

IWia33 [ & 

Vp C G 

N/C L 7 

N/C _ S 



SI 
N/C 



10 

11 



22 ] D2 

21 ] D4 

eo ] DB 

ie ] Dv 

17 ] ATB 

16 ] XCN 

15 J XIN 

14 ] XOUT 

13 ] ^NA 

12 ANALOG (N 



22^ Pin DIP 



ORDERING INFORMATION 



PART DESCRIPTION 


ORDEFI WO. 


PKG. MARK 


SBI 75T201 

22-Pm PlaatcDIP 


75T20- - IP 


75 f 201 - IH 
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